Heterogeneous mechanisms of human cytotoxic T lymphocyte generation. I. Differential helper cell requirement for the generation of cytotoxic effector cells from CD8+ precursor subpopulations.
The subpopulations of CD8+ T cells defined by CD45RA Ag expression have been hypothesized to represent cells varying in their relative maturation along a common, activation-dependent differentiation pathway. Previous studies have shown that both the CD8+CD45RA+ and CD8+CD45RA- subsets contain precursor cells capable of developing into alloreactive CTL. In the current study, we have examined the mechanisms involved in the generation of CTL effector cells from these two CD8+ subsets. Purified CD8+CD45RA+ or CD8+CD45RA- cells were stimulated with allogeneic non-T cells, either alone or in the presence of CD4+ Th cells. Although the generation of CTL from CD8+CD45RA- precursor cells consistently required the presence of CD4+ Th cells, cytotoxic effector cells could be generated from CD8+CD45RA+ precursor cells in the absence of CD4+ cells. Several lines of evidence indicated that the helper cell-independent generation of cytotoxic effector cells from CD8+CD45RA+ precursors resulted from the unique ability of this subset to produce and use IL-2 in an autocrine fashion: 1) exogenous IL-2 could replace the effects of CD4+ helper cells for either CD8+ subset; 2) the helper cell-independent functional maturation of CD8+CD45RA+ cells could be blocked by anti-CD25 or anti-IL-2 antibodies; and 3) CD8+CD45RA+ cells produced IL-2 after activation with allogeneic cells. The finding that precursors for helper cell-independent CTL generation are restricted to the CD8+CD45RA+ subset suggests that this capability may vary as a function of the maturation of CD8+ cells.